Crystal Structures, Metal Activation, and DNA-Binding Properties of Two-Domain IdeR from Mycobacterium tuberculosis by Wisedchaisri, Goragot et al.
SUPPPORTING INFORMATION 
 
Crystal Structures, Metal-activation and DNA-binding Properties of Two-domain 
IdeR from Mycobacterium tuberculosis 
 
Goragot Wisedchaisri1⊥, C. James Chou2⊥§, Meiting Wu1, Claudia Roach1, Adrian E. 
Rice1‡, Randall K. Holmes3, Craig Beeson4, and Wim G. J. Hol1,5* 
 
† This work was supported by NIH grants CA65656 to W.G.J.H. and grant AI14107 to 
R.K.H. 
 
1Department of Biochemistry and Biomolecular Structure Center, University of 
Washington, Seattle, WA 98195, USA 
 
2Department of Chemistry, University of Washington, Seattle, WA 98195 
 
3Department of Microbiology, University of Colorado School of Medicine, Aurora, CO 
80045, USA 
 
4Department of Pharmaceutical Sciences, Medical University of South Carolina, 
Charleston, SC 29425, USA 
 
5Howard Hughes Medical Institute, University of Washington, Seattle, WA 98195, USA 
 
§Present address: Department of Molecular Biology, Scripps Research Institute, 10550 
North Torrey Pines Road, MB-27, La Jolla, CA 92037, USA 
 
‡Present address: Department of Biochemistry and Molecular Biophysics, California 
Institute of Technology, M/C 114-96, Pasadena, CA 91125, USA 
 
⊥ G.W. and C.J.C. contributed equally to the work. 
 
* To whom correspondence should be addressed. wghol@u.washington.edu 
Tel: (206) 685-7044, Fax: (206) 685-7002 
Table S1 Equilibrium constants for metal ion activation of 2D-IdeR for binding to the 
fxbA operator  
Metal ion 
〈Kd〉a (µM) 〈Kd〉a for full-length IdeRb (µM) 
Co2+ 24.7 ± 1.1 22.6 ± 1.9 
Ni2+ 4.3 ± 1.0 13.1 ± 0.1 
 
a
 The average value of at least three titrations. 
b
 Data from Chou et al. (14) 
 
Table S2 Metal-ligand distances (Å) for all metal-binding sites 
   2D-IdeR 2D-IdeR:DNA complex 
(crystal form I) 
2D-IdeR:DNA complex 
(crystal form II) 
Site Residue Atom A B A B C D A B C D 
Ni 
1 
His79 Nε2 2.22 2.08 2.04 2.03 2.04 2.03 2.02 2.01 2.01 2.02 
 Glu83 Oε2 2.14 2.11 1.96 1.96 1.96 1.96 1.95 1.95 1.94 1.94 
 His98 Nδ1 2.15 2.11 2.04 2.05 2.04 2.03 2.02 2.02 2.03 2.00 
 Phosphate O1 2.17 2.25 - - - - - - - - 
 H2O (1) O 2.19 2.08 2.60 2.61 - 2.62 - - - - 
 H2O (2) O 2.37 2.19 - - - - - - - - 
 Acetate 
(1) 
O - - - - - - 2.12 2.49 2.17 2.48 
 Acetate 
(1) 
OXT - - - - - - 2.35 2.45 2.27 1.87 
Ni 
2 
Met10 Sδ 2.42 2.47 2.37 2.33 2.36 2.34 2.34 2.33 2.35 2.34 
 Cys102 O 2.15 2.08 1.97 1.96 1.95 1.95 1.96 1.95 1.94 1.95 
 Cys102 Sγ - - 2.79 2.61 2.85 3.08 2.75 2.73 2.78 2.81 
 Cys102a O1 1.91 2.11 - - - - - - - - 
 Glu105 Oε2 2.04 2.12 1.95 1.95 1.96 1.95 1.94 1.94 1.94 1.94 
 His106 Nε2 2.07 1.98 2.03 2.04 2.02 2.04 2.02 2.03 2.02 2.01 
 H2O O 2.21 2.18 1.99 2.98 2.31 2.27 - - 2.33 - 
Ni 
3 
His61 Nδ1 - - 2.03 2.03 2.02 2.03 2.02 2.03 2.03 2.01 
 H2O O - - - 1.83 2.07 2.67 - - - - 
 H2O O - - - 2.32 2.44 2.74 - - - - 
 H2O O - - - 2.33 2.85 - - - - - 
 Acetate 
(2) 
O - - - - - - 2.21 1.93 2.39 2.42 
 Acetate 
(2) 
OXT - - - - - - 2.87 2.07 2.48 1.97 
 Acetate 
(3) 
O - - - - - - 2.08 - 2.66 - 
 Acetate 
(3) 
OXT - - - - - - 2.74 - 2.50 - 






- - - - 
 H2O (1) O - - 1.86 - 2.28 1.94 - - - - 
 H2O (2) O - - 2.00 - 2.49 2.12 - - - - 
 H2O (3) O - - 2.10 - 2.54 2.35 - - - - 
 H2O (4) O - - 2.24 - - - - - - - 
 
aCys 102 is modeled as S-hydroxy cystein in 2D-IdeR structure. 
bPhosphate oxygen of residues in parenthesis coordinate to sodium ions.
Table S3 Distance (Å) between Ser37/Pro39 and interacting nucleotide bases (with a 3.9 
Å cutoff distance) in the 2D-IdeR:DNA complex structures 
IdeR 
subunit 






























              
Ser37 Cβ 3.49 
(C5M) 
- - 3.55 
(C5M) 
- - - 3.42 
(C5M) 
- - 3.47 
(C5M) 
- - - 
Ser37 Oγ 3.38 
(C5M) 
- - 3.40 
(C5M) 
- - - 3.44 
(C5M) 
- - 3.34 
(C5M) 
- - - 
Pro39 N - - - - - - 3.50 
(C5M) 
- - - - - - 3.74 
(C5M) 
Pro39 Cα - - - - - - 3.80 
(C5M) 
- - - - - - - 
Pro39 Cβ 3.09 
(O4) 






- - 3.41 
(O4) 
- - - 







































Pro39 Cδ 3.82 
(C5M) 






- - - - - - 
Crystal 
form II 
              
Ser37 Cβ 3.49 
(C5M) 
- - 3.28 
(C5M) 
- - - 3.34 
(C5M) 
- - 3.56 
(C5M) 
- - - 
Ser37 Oγ 3.57 
(C5M) 
- - 3.35 
(C5M) 
- - - 3.29 
(C5M) 
- - 3.22 
(C5M) 
- - - 
Pro36 N - - - - - - 3.82 
(C5M) 
- - - - - - - 




















































Pro39 Cδ - - - - - - 3.76 
(O4) 
- - - - - - - 
Table S4 Distance (Å) between selected atoms of Gln43 and interacting nucleotide bases 
(with a 3.9 Å cutoff distance) in the 2D-IdeR:DNA complex structures 



















Crystal form I         
Gln43 Cδ    3.70 
(N4) 
    














- - - - 
Gln43 Nε2 - - - - - - - - 
Crystal form II         
Gln43 Cδ    3.86 
(N4) 
    














- - - - 
Gln43 Nε2 - - - - - - - - 
 
aGln43 of subunit C in crystal form II makes the following unusual contacts to nucleotide 
bases:  
Gln43 Oε1 - C16E N4 (3.23 Å) and Gln43 Nε2 - G17F O6 (3.35 Å) 
 
Figure S1 Representative dynamic-light scattering data 
 
 
